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The average rat can:

— < \Wriggle through a hole no larger than a quarter

e Scale a brick wall as though It had rungs

s Swin hali a mile and tread water for three days

— s Gnaw.ihreugh lead pipes: and cinder blocks with

chlsel teeth that exert 24,0135, per sguare Ineh
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Smalll robots (less than 5 cm)

Novellintegraied small sysiem
Gesigaitechnigues
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o Non-linear scaling laws

o M obility innovation

o Small systemiintegration

o |Ateriace ol micro and meso-scale

ecrnelogiesto thereal world

s ERergy constiralned enviiFenments
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e User Interfaces




\ 2k

- %ﬁ ) W Yt 'L
7 = Distributed Robotics }‘ e

Carnegie M elon University

Case Western Reserve University
Caltech
University of Minnesota

currentt  Northwestern University

UCIL A

I U7\

PfﬂjﬁCtS North Carolina State University:
DUke UnIversiy;
Xerox PARC
Universiyieiriviiichigan
VilicheanRrSiaie ORiversity,
- SzndlsnNelopel Ezigorziiony
USC/IS]




- ﬂ‘l ..t W )
s d)lstﬂbutediiﬂbﬂﬂcs =

40 mm diameter robot

sincludes MEMS chemical sensor
- MEMS vibrational device and video
- camera
- *Repot rells and/er jUmps: Up e 1 meter
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« Small intelligent robot appx
~ Zeubicinch . *”'
»-Integrated system with-chem- o
resistor/numidity sensor, RF
___communications, covert
design

- = Distributed/decentralized
algorithms

= =Simple individtal-algerithins .
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o | nch worm:rdesign

e SUction cupswith micro-
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ClimBs glassior etier

SNEOLNA SUaces

siCameraln sucieRrecup:

s RAGIG

s BUIldinesuRvellance

MISSIeN

Wilerllel) Sizite Ugllversity




A &

A S

- «*""51 .F‘-
7~ Distributed Roboti

ying Silicon
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Simple jumping robot based on a single actuator
~ Pneumatic “jumper’ + positioning-legs

Miniature controll module mcluding:

- -RE range finder for
- Simple lecation detection
= -VaERENC COMPASS
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» | arge scaleintegration of
miniaturized components

o Robust distributed-control

o Modular lecometion/

~_ appliication sirategies
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- Configurable Robots L

AL

Lt

> Modular construction SO
o Sensor's, camera, communication A
s Reconfigurable
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o« EM fields, Including earth’s magnetic fi

e acoustic fields
-pr%ssurﬂquradlenHe@j%ieptmﬂwa’(ém@Iumﬂ)

st ~

Jex{mmely swnple . —
sican pevern/small (Work at\IV(EI\/I S scal Es)

SSHEN mIIEUre CompPeRERS
SSHENWITIBYINGPENDS
CHERUSHCERTUSE WA REE eSO RElS, CaRrSHiVIVE G AfIZE)

BUKENYRIVER/




New BAA will beissued in August 1999

- o Novel miniature relhots
- o [integrated microsystems that nove
- o Collianerativerenoeis
s ViiSsien SpEGiilcappliicatlions




